As a first step towards a comprehensive revision of Pteronia (Asteraceae, Astereae), we present here a taxonomic treatment of the Pteronia camphorata group, in which we recognise three species. The group includes the type spe-cies P. camphorata (an important medicinal plant) and is easily distinguished from the rest of the genus by the gla-brous rather than glandular or variously pilose cypselas. The lectotype of P. camphorata has involucral bracts with entire margins and long acuminate apices, both diagnostic characters for P. stricta. As such P. stricta is here reduced into synonymy with P. camphorata and the next available name, P. aspera Thunb, reinstated to accommodate the species heretofore treated as P. camphorata. Three varieties within Pteronia camphorata had been previously recognised (var. armata, var. laevigata and var. longifolia). The characters distinguishing var. armata were found to be continuous with the variation observed within var. longifolia. The third infraspecific taxon, var. laevigata, was however found to be distinct and is therefore recognised here as a new species, P. cederbergensis Bello, Magee & Boatwr. It is readily distinguished by the glabrous branches, opposite to sub-opposite somewhat succulent leaves, the 2-seriate pappus and larger, obclavate cypselas. Transverse sections of the leaves and cypselas were also examined and provide additional differences between the three recognised species.
Several species of Pteronia were used by the Khoi and San peoples for their anti-infective properties since ancient times (Shearing, 1997; Viljoen et al., 2010; Hulley et al., 2016) and many of the species are still utilised today (Hulley et al., 2010 (Hulley et al., , 2011 . According to Van Wyk (2008) Pteronia onobromoides DC. was one of the San people's preferred plants, used together with animal fat to anoint the body. Similarly, Pteronia camphorata L. has recently been identified as the important Nama medic-inal plant called "|nhora" or "norraboegoe" (Hulley et al., 2016) . According to Hulley et al. (2016) the traditional use of this plant for the treatment of respiratory conditions and inflammation of the neck, convulsions and haemorrhoids has been all but completely forgotten.
The Pteronia camphorata group includes the generitype (P. camphorata) and the closely related P. stricta Ait. and can easily be distinguished from the rest of the genus by their glabrous cypselas (glandular or variously hairy in the other species of Pteronia). Pteronia camphorata is a highly polymorphic species with three varieties cur-rently recognised based on leaf indumentum and arrangement as well as the synflorescence structure (Hutchinson and Phillips, 1917) . The species is also often confused with P. stricta (both in the herbarium as well as in chemical studies, e.g. Coovadia, 2007; Viljoen et al., 2010) . In the taxonomic treatment of Hutchinson and Phillips (1917) , members of the P. camphorata group were placed in two different sections: Pteronia camphorata var. armata Harv., P. camphorata var. longifolia Harv. and P. stricta in section Ciliatae while P. camphorata var. laevigata Harv. were placed in section Glabratae.
The circumscriptions of the current species and infraspecific taxa within the Pteronia camphorata group are here assessed, with detailed studies of their vegetative and reproductive morphology, leaf and fruit anatomy as well as geographical distribution. A taxonomic treatment of the species together with an updated key to the species of this group is presented.
Materials and methods
Herbarium collections from BOL, NBG, PRE and SAM, as well as images of type material from BM, G-DC, LINN, P, TCD and UPS-THUNB, were stud-ied (acronyms according to Thiers, 2017) . Specimens examined are cited by country and province following the Quarter Degree Reference System for South Africa (Edwards and Leistner, 1971; Leistner and Morris, 1976) . The recorded geographical distributions of the species were ascertained from Leistner and Morris (1976) and maps were produced for all the spe-cies. The floral parts of the species were dissected and photographed under an Olympus SZ61 stereomicroscope to record relevant characters. Transverse sections of the leaves and fruits of all four currently recognised taxa in the group were studied. Details of voucher specimens used are presented in Table 1 . Dried leaf and fruit material was first re-hydrated at 60 °C for 24 h before fixing in FAA (formaldehyde: acetic acid: 96% alcohol: water; 10:5:50:35) for at least 24 h. Dehydration of material was done twice in each solution of a graded alcohol series (50% ethanol, 95% ethanol, 100% propanol and 100% butanol). Infiltration was carried out in glycol methacrylate (GMA) twice for 24 h follow-ed by a final infiltration for five days. The samples were then embedded in GMA-filled gelatin capsules and placed in an oven at 60 °C for 24 h to polymerise (Feder and O'Brien, It has also become clear, after studying the variation in leaf indumentum between P. camphorata var. longifolia and P. camphorata var. armata, that the characters used to distinguish them (rigidly setose leaves in var. armata vs. glabrecent to sparingly ciliate near the base in var. longifolia) are continuous. As such we do not recognise any infra-specific taxa within P. aspera.
Morphological and anatomical evidence strongly suggests that P. camphorata var. laevigata should be recognised as a distinct species. The distinctiveness of this taxon is also evident by Hutchinson and Phillips' (1917) disparate placement of this taxon in section Glabratae rather than with the rest of the varieties of P. camphorata in section Ciliatae. We therefore recognise this taxon as a new species, hereafter referred to as P. cederbergensis Bello, Magee & Boatwr. Hulley et al. (2016) discuss differences in the chemical composition of what they incorrectly consider to be two populations of P. aspera (cited as P. camphorata). It is clear from the provided locality details as well as the photographs of plants from both populations that the plant from Montagu Pass (and which was studied by Coovadia, 2007 and Viljoen et al., 2010) is rather the closely related P. camphorata (i.e. the taxon previously treated as P. stricta).
General morphology and anatomy
The species of the Pteronia camphorata group are evergreen, peren-nial shrubs with the indumentums of the branches and leaves ranging from entirely glabrous in P. cederbergensis to variously setose in P. aspera and P. camphorata. The leaves of P. aspera range from densely setose all over the surface to glabrescent with the margins sparsely ciliate towards the base. Similarly, the leaves of P. camphorata are largely glabrescent with a few marginal cilia towards the base. The leaves are alternate and coriaceous in P. aspera and P. camphorata but opposite and somewhat succulent in P. cederbergensis.
In transverse section, the leaf blades are variable in shape, ranging from somewhat heartshaped in P. cederbergensis (Fig. 1C) , irregular or butterfly-shaped in P. aspera (Fig. 1A &  B) and boat-shaped in P. camphorata (Fig. 1D) . The hairs are multicellular, usually up to eight cells, and either confined to the margins (Fig. 1D ) or scattered across the lamina (Fig. 1A) . A shallow to deep medial groove is located on the upper surface of the blade or sometimes on both surfaces (Fig. 1B) . Glands with short stalks and biseriate heads are present on the epidermis (on the lamina and/or in medial grooves) in both P. aspera and P. camphorata ( Fig. 1A & E) but absent in P. cederbergensis. The epidermis is covered by a thin cuticle usually 2.8-3.4 μm thick on the upper and lower sides. Epi-dermal cells are mostly slightly periclinally elongated, square to rounded with the outer periclinal cell walls always thick (12.5-22.9 μm). Stomata are densely or sparsely distributed on both surfaces of the leaves and the guard cells level with the leaf surface. The mesophyll is differentiated into palisade and spongy parenchyma. The palisade parenchyma is usually made up of one or two layers on both adaxial and abaxial surfaces with the spongy parenchyma compactly arranged in the centre. This equifacial condition of the palisade parenchyma is a reflection of the linear or acic-ular leaf form of the species with both adaxial and abaxial surfaces simi-larly exposed to sunlight (Smith et al., 1997) . Leaves of all three species generally lack collenchyma. Vascular bundles are collateral and bundle sheaths are generally absent. Secretory canals, one or two, are associated with vascular bundles and are particularly large in P. cederbergensis (Fig. 1C ).
The capitula are discoid, terminal and can be either solitary, as is often the case in P. cederbergensis ( Fig. 9A ), or aggregated into clusters of 2 to 6 heads, as is usually the case in P. aspera and P. camphorata (Figs. 5A & B, 7A). The involucral bracts are usually loosely arranged and generally 3-seriate and nearly always glabrous. They vary from ovate to linear or lanceolate with narrowly scarious margins and some-times with a prominent stereome. The innermost involucral bracts are usually acute in P. aspera (Fig. 5C ) and P. cederbergensis (Fig. 9D ) or long acuminate in P. camphorata (Fig. 7D) . The margins are either distinctly serrate scarious in P. aspera and P. cederbergensis, or entire in P. camphorata (Fig. 2) . The florets are bisexual with yellow, 5-lobed co-rollas and the tube either glabrous in P. cederbergensis or sparsely to densely pubescent in P. aspera and P. camphorata (Fig. 3) .
The glabrous cypselas found in the Pteronia camphorata group are a unique character to distinguish them from the rest of the species of the genus which have variously glandular and/or hairy cypselas. The cypselas are dorsoventrally flattened in P. aspera and P. cederbergensis, while in P. camphorata they are characteristically isodiametric.
Those of P. cederbergensis are diagnostically obclavate in shape (Fig. 9E ) and lon-ger (≥ 6 mm long) than the ovate to elliptic cypselas (Figs. 5F, 7C) of P. aspera and P. camphorata (≤ 4 mm long). In transverse section the pericarps of the cypselas are not clearly differentiated and are nearly always three cell layers thick, except at the ribs. The epidermal cells (epicarp) are anticlinally elongated with the outer periclinal cell walls somewhat thickened. The mesocarp and endocarp are composed of small parenchyma cells. The vascular bundles at the ribs are sometimes associated with thick-walled parenchyma or sclerenchyma cells. The testas are uniseriate with anticlinally elongated cells of varying size. The outer periclinal and anticlinal cell walls of the testa are often ligni-fied. The endosperm is composed of thin-walled, compactly arranged parenchyma cells (Fig. 4) ..…….........…....................................................... Evergreen perennial shrubs up to 2 m high; much branched, branches finely setulose with increasing density towards the upper part to densely setose all over the surface. Leaves alternate, somewhat dense, spreading, simple, acicular, 8-40 × 0.6-1.0 mm, subterete or somewhat flattened upward, coriaceous, glabrescent or rigidly setose all over the surface, leaf setae sometimes involute; mucronate, margins setulose-ciliate towards the base, fasciculate. Capitula homogamous, discoid, 15-to 25-flowered, terminal, in clusters of 2 to 6; sometimes solitary, pedunculate, peduncles up to 25 mm long; bearing smaller leaves. Involucre subcampanulate to campanulate, 10-16 × 13-20 mm, 3-seriate; involucral bracts glabrous, stereome sometimes prominent; margins serrate, narrowly scarious; outermost bracts rarely setulose, ovate to lanceolate or linear, 4-6 mm long, apex acute; middle bracts lanceolate to broadly ovate, 5-8 mm long, apex acute; innermost bracts lanceolate to broadly ovate, 10-13 mm long, apex acute to acuminate. Florets bisexual, 15 to 25; co-rolla yellow, tubular, 9-10 mm long, limb 5-lobed, widening upward, tube sparsely pubescent; anthers 3-4 mm long, apex acute or acumi-nate, base terete, slightly swollen to swollen; style branched, 10-13 mm long, branches somewhat flattened, about 2.9 mm long, densely stimatic-papillate. Pappus uniseriate, bristles, connate at base, 6-9 mm long, slightly shorter than florets at fruiting stage, straw-coloured. Cypselas ovate, 3-4 × 1.5-2.0 mm, dorsoventrally flattened, marginal ribs slightly prominent, usually contracted into a neck at apex, glabrous, brown, shiny. Fig. 5 .
Diagnostic characters
Pteronia aspera shares the alternate leaves, pubescent branches and smaller fruit with P. camphorata but can be readily distinguished by the prominent serrate margins of the involucral bracts ( Fig. 2 ; entire in P. camphorata) and the dorsoventrally flattened cypselas with slightly prominent marginal ribs ( Fig. 5E ; isodiametric and prominent white or creamish marginal ribs in P. camphorata). In the northern parts of its distribution the leaves are usually shorter and densely hairy.
Distribution and ecology
This species is the most widely distributed in the group extending from the Kamiesberg Mountains through to the Cape Peninsula and eastward to the Langeberg and Rooiberg Mountains (Fig. 6 ). It occurs from sea level to 1230 m. Flowering is in spring to early summer (September to December). (1763); Thunb. Fl. Cap. 629 (1823) . Pterophora camphorata L., Pl. Rar. Afr. 17 (1760); Cass. Dict. Sci. Nat., 37: 474 (1825) . Pteronia camphorata var. armata Harv. in Harv. & Sond. Fl. Cap. 3: 110 (1865), pro. parte; Hutch. & Phillips in Ann. S. African Mus. 9: 297 (1917), pro. parte, nom. inval. superfl Evergreen perennial shrubs up to 2 m high; stems pubescent, erect, branching towards apex, branches strigose. Leaves alternate, dense, sim-ple, linear to acicular, 5-15 × 0.8-1.0 mm, subterete, coriaceous, glabrous; mucronate, margins setulose-ciliate towards the base, rarely entire, fasciculate. Capitula homogamous, discoid, 15-to 20-flowered, terminal, in clusters of 2-6; sometimes solitary on lateral branches, pedunculate, peduncles up to 10 mm long; bearing smaller leaves. Involucre subcampanulate, 11-15 × 15-20 mm, 3-seriate; involucral bracts glabrous, stereome sometimes prominent; apex long acuminate; outer-most bracts linear to lanceolate, 5-7 mm long, margins entire; middle bracts lanceolate, 9-12 mm, margins entire to scarious; innermost bracts lanceolate, 10-13 mm long, margins entire to scarious. Florets bisexual, 15 to 20; corolla yellow, tubular, 8-9 mm long, limb 5-lobed, gradually widening upward, tube sparsely to densely pubescent; anthers 3-4 mm long, apex acute, base terete; style branched, 12-14 mm long, branches subterete, about 1.8 mm long, densely stigmatic-papillate. Pappus uniseriate, bristles, connate at base, 6-7 mm long, shorter than florets at fruiting stage, straw-coloured. Cypselas elliptic, 3.5-4.0 x ± 3.0 mm, isodiametric, marginal ribs prominent; light coloured, usually contracted into a neck at apex, glabrous brown, shiny. Fig. 7 . Diagnostic characters Pteronia camphorata could be confused with Pteronia aspera but is distinguished by the denser fascicles of 20 or more leaves ( Fig. 7A ; 3 to 15 in P. aspera), the long acuminate involucral bracts with entire margins ( Fig. 7C ; acute to short acuminate with serrate margins in P. aspera), and the isodiametric cypselas with prominent marginal ribs ( Fig. 7B ; dorsoventrally flattened in P. aspera).
Specimens examined

Distribution and ecology
Evergreen perennial shrubs, 0.3-1.0 m high; much branched, branches glabrous. Leaves opposite, becoming sub-opposite towards the inflorescence, diffuse, spreading, simple, linear, 6.0-13.0 × ± 1.0 mm, subterete, somewhat succulent, glabrous; mucronate, margins entire, fascicula te. Capitula homogamous, discoid, 10-to 20-flowered, terminal, solitary or sometimes in clusters of 2 to 8. Involucre campanulate to obconical, 10-15 × 15-20 mm, 3-seriate; involucral bracts glabrous, stereome prominent; margins shortly serrate, narrowly scarious; outermost bracts ovate to lanceolate, 2-3 mm long, apex acute; mid-dle bracts lanceolate, 5-6 mm long, apex acute; innermost bracts lanceolate, 8-10 mm long, apex acute to acuminate. Florets bisexual, 10 to 20; corolla bright yellow, tubular, 9-11 mm long, limb 5-lobed, gradually widening upward, tube glabrous; anthers 3-4 mm long, apex acute, base terete; style branched, 13-14 mm long, branches flattened, about 3.6 mm long, densely stigmatic-papillate. Pappus 2-seriate, bristles, connate at base, 6-10 mm long, slightly shorter than florets at fruiting stage, straw-coloured. Cypselas obclavate, 6-7 mm × 1.5-2.0 mm, dorsoventrally flat-tened, marginal ribs not prominent, usually contracted into a neck at apex, glabrous, brown, shiny. Fig. 9 .
Diagnostic characters
Pteronia cederbergensis is readily distinguished by the glabrous branches, diffuse, opposite, somewhat succulent leaves (Fig. 9A ) that lack glands, glabrous corolla tube, 2-seriate pappus and the longer, obclavate cypselas (6-7 mm long) (Fig. 9D ). Distribution and ecology
